SUMMARY
and has been used to assess graft patency in patients who have undergone coronary artery bypass grafting (CABG).5)-7) However, the conventional planar imaging is a two-dimensional expression of the three-dimensional thallium distribution in the myocardium, and hence has its limitations. To solve this limitation single photon emission computed tomography (SPECT) has been employed for three-dimensional distribution of myocardial perfusion. SPECT is particularly useful in assessing the presence and extent of myocardial ischemia and infarction, and has improved sensitivity and specificity in the detection of coronary artery disease.8) [1] [2] In this study, we analyzed stress and delayed thallium-201 SPECT for predicting improvement after CABG and for assessing graft patency.
METHODS
The study group consisted of 16 males and 1 female ranging in age from 34-67 years who underwent CABG surgery. All patients had severe, stable angina pectoris and 12 of them also had old myocardial infarction. They were identified after cardiac catheterization and selective coronary angiography. Coronary artery stenosis of 75% or greater was considered significant.13) Stress and redistribution SPECT studies were performed preoperatively and repeated 1 month after myocardial revascularization.
Resting radionuclide ventriculograms were obtained in each patient before and after CABG.
Symptom-limited exercise was performed on a bicycle ergometer in an upright position. Exercise work load was increased by 25 watts every 3min starting at 25 watts. A 12-lead electrocardiogram was taken at rest and an intravenous catheter was placed in an antecubital vein to facilitate administration of thallium-201.
Heart rate, brachial arterial cuff pressure and electrocardiographic leads aVF, V2 and V5 were recorded at 1min intervals. Two to 2.5mCi of Tl-201 were administered through the antecubital vein at the time of symptom-limited peak exercise (ST depression 0.2mV on the electrocardiograph, chest pain or exhaustion) and patients were instructed to continue to exercise one more minute at the same work load after the injection. Imaging was begun 5min later using SPECT as a postexercise scan. In addition, the SPECT images were again obtained 2 hours after exercise as a delayed scan.
The stress electrocardiogram was considered abnormal for ischemia if there was 1mm or greater horizontal or down-sloping ST segment depression below the isoelectric baseline, 0.08sec from the J point, during or at peak exercise. (50%). An example of stress and delayed short-axis SPECT images in a patient with patent grafts is shown in Fig.5 .
The stress-induced perfusion defects in the anteroseptal and anterior segments seen preoperatively were not seen in the stress images after CABG. The inferior perfusion defect was fixed and showed no change between the stress and reperfusion images, indicating an area of myocardial scarring. Figure 6 illustrates another case with occluded grafts. Stress-induced perfusion defects were noted in the apical, anterolateral and posterolateral Changes in LV function after CABG have been extensively studied, however, the results remain conflicting.24)-37) In our series resting LVEF was a poor indicator of graft patency. Two patients with improvement in LVEF postoperatively had occluded grafts. It may be said that isolated occlusion of the grafts to the distal coronary lesions, with a small area of jeopardized myocardium, may not be of adverse functional significance if other grafts remain open. But 6 patients with patent grafts also showed a decrease in ejection fraction. Preoperatively, 5 of these patients had ejection fractions greater than 50% and in 1 case it was 47%. Our results are consistent with those of Rozanski et al38) who showed that resting left ventricular ejection fraction was generally unchanged postoperatively.
Depression of LV function postoperatively may be due to perioperative infarction, myocardial ischemia or injury during cardioplegic arrest.39) It should be emphasized that our results are related to resting LV function. Improvements in exercise LV function have been reported in most patients after coronary artery bypass surgery.400,41) Follow-up studies after 3 months, 6 months and 1 year may be helpful in determining improvement in function in relation to patent grafts. Exercise regional ventricular function may yet be a better index of functional improvement and response of damaged or jeopardized myocardium to successful surgical revascularization.
Stress electrocardiogram detected only 50% of the patients with graft occlusion. Although improved exercise tolerance was associated with revascularization, individual variation was great and prediction of graft patency is often associated with danger.17),18) Hence, other parameters to evaluate cardiac status in postoperative patients are needed. In this sense, postoperative stress radionuclide studies may provide a more reliable indicator of graft occlusion, as compared to the stress electrocardiogram alone.
Since myocardial scintigrams reflect relative differences in perfusion, hearts with multi-vessel disease may often reveal generalized perfusion defects in most ischemic areas, even when the tomographic technique is employed. Hence, after CABG those areas which were less ischemic preoperatively and did not receive grafts may become obvious postoperatively, causing false positive results. This may be an inherent limitation of myocardial imaging which provides data concerning relative myocardial perfusion. 
